T2DM is a chronic disease characterized by disturbance of carbohydrate, fat and protein metabolism and abnormal blood glucose levels. The quality of life and survival of patients are directly affected by early and late complications. As in the past 20 years, there is a serious increase in DM prevalence in our country as well. 1 The proportion of T2DM is particularly high in urban and developed societies, where obesity, sedentary life and industrialization are prevalent. In conclusion of the imbalance in energy metabolism, the proportion of fat mass in the body to fat-free body mass is an important risk factor for obesity, and the majority of diabetic patients are obese. The rapid socioeconomic development, the increase in average life expectancy and the increase in ready food consumption have reinforced the obesity ground. It has been estimated that 150 million people in the world are suffering from T2DM, this number predicted to reach 380 million in the next 10 years. 2 Early diagnosis and prevention studies have become important for DM, which has become a pandemic problem in the light of these data.
Until recently, it has been shown that fat tissue, which is thought to have only energy storage and protective barrier functions, is an active endocrine organ that secretes hormones in conclusion of scientific investigations. Adipose tissue plays a role in many metabolic events. The number of adipokines nowadays is more than 20 and this number is increasing every day. 3 Through these mediators, they play a role in many physiological processes of the body such as nutrition, appetite, energy balance, insulin and glucose metabolism, lipid metabolism, regulation of blood pressure, vascular remodeling, coagulation and inflammation. Adipokines regulate appetite and energy consumption affecting insulin sensitivity, oxidative capacity and lipid uptake in the periphery. Some of these peptides are TNFalpha, IL-6, resistin, leptin, adiponectin, vaspin, chemerin, visfatin and omentin. Today, scientists are getting increasingly interested in these molecules. Adipokines are primarily associated with obesity and pathological processes related to obesity.
One of the newest member of the adipokines family discovered in recent years is chemerin. This adipokine secreted from adipose tissue is effective on cells expressing receptor known as chemokine-like receptor 1 (CMKLR1) or ChemR23, and there are two other known receptors. 4, 5 Chemerin was first discovered as a chemotactic peptide in macrophages expressing ChemR23 in inflammatory processes and in dendritic cells. Chemerin, which appears to have pleiotropic functions, has been classified as an adipokine because it allows differentiation of adipokines and is involved in glucose uptake. Chemerin is activated by serine proteases during inflammation and coagulation and stimulates the chemotaxis of macrophages and dendritic cells to the inflamed area. It has also been shown that chemerin has a direct pro-and anti-inflammatory effect. 6, 7 Studies have shown that chemerin has important roles in the development of obesity, insulin resistance, metabolic syndrome, polycystic ovary syndrome (PCOS) and T2DM.
AIM
The aim of this study was to investigate the relationship between the levels of chemerin gene polymorphism and chemerin protein expression and T2DM.
MATERIALS AND METHODS

SubjectS
One hundred patients with T2DM and 50 healthy volunteers were included in the study between July 2016 and May 2017.
PatientS' general characteriSticS deScriPtion
The mean age of the patient group was 55±9 years. The mean diabetes duration of diabetic patients was 8.3±5.5 years. Body mass index averaged 30.4±6.3 kg/m 2 . The mean HbA1C was 8.7±2.3 %. 71% of the patients were female, 29% were male. The mean age of the healthy group was 46±14. 70% of the control group were female, 30% were male. incluSion criteria • Individuals over 18 years of age.
• DM group will consist of the T2DM diagnosed patients. DM diagnosis was made with doublestarvation blood glucose levels ≥126.
excluSion criteria • Presence of a chronic illness in the control group.
• Individuals under 18 years of age.
MeaSureMentS
DNA isolation from blood samples was performed with the K1820-02 DNA Mini Kit at Adiyaman University Medical Faculty Medical Genetics Laboratory. Chemerin gene polymorphism was detected by Tetra-Amplification Refractory mutation system polymerase chain reaction (T-ARMS-PCR) in Molecular Biology and Genetics Department of Istanbul Technical University. At the end of T-ARMS-PCR, samples were run using gel electrophoresis. Some samples were validated by sequence analysis.
The ARMS-PCR method was used to determine the genotypic differences of the chemerin broad rs17173608 polymorphism. At the end of the ARMS-PCR, the samples were run on a 2% agarose gel at 110 V for 35 min using gel electrophoresis. The genotypes of patient and healthy controls were determined by looking at the gel images. The image of the gel prepared by Hashemi M et al. was used as a reference for genotyping ( Fig. 1) . 8 
StatiStical analySiS
Statistical analyses were performed with the programmed Statistical Package for Social Sciences (SPSS) for Windows version 15.0. When the data were evaluated, the continuous variables were expressed as mean ± standard deviation and the frequency was given as the number (%). Chi square test was used for statistical analysis. P<0.05 was considered statistically significant. 
RESULTS
genetic analySiS
In the genotype analysis, 18.0% of diabetic patients had TT genotype and 81.0% of TG genotype was detected. Genotype of 1 patient was unidentified. However, the GG genotype was not detected in any of the patients. In the control group genotype distribution, 12.0% TT genotype and 88.0% TG genotype were detected. Similar to the patient group, the GG genotype was not detected in the control group. When the patients and control groups were compared statistically, there was no statistically significant difference in genotype (P = 0.249). On the other hand, the T allele frequency was calculated as 59.1% and the G allele frequency as 40.9% in the patient group. In the control group, T and G allele frequencies were calculated as 56.0% and 44.0%, respectively. There was no statistically significant difference between groups in terms of T and G alleles. Detailed information on genotype analysis is shown in Table 1 .
Sequence confirMation of non-analyzable SaMPleS in gel electroPhoreSiS
Sequence results were analyzed by the Genius program after the PCR was established from 2 patients (Patient-9 and Patient-10) and 2 healthy controls (Healthy Control-26 and Healthy Control-27) to send Sanger sequence.
for Patient-9 G / G was homozygous based on the reference article. Sanger sequence results showed that the base was T and the result was actually T / T homozygote (Fig. 2) .
for Patient-10 Based on the reference article, T / G was evaluated as a heterozygote. Sanger sequence results were confirmed as T / G heterozygote for that base. Only forward reading was performed, and baseline shift occurred, and a chromosomal T / G heterozygous base was observed on the chromotogram (Fig. 3) .
for healthy control-26 G / G was homozygous based on the reference article. Sanger sequence results showed that the base was T and the result was actually T / T homozygote (Fig. 4) . Table 1 for healthy control-27 Based on the reference article, J / L was evaluated as T / G heterozygote. But in the gel image the bands were not very clearly distinguishable. Sanger sequence results showed that the result is actually T / T homozygote (Fig. 5) . DISCUSSION DM is one of the most common chronic disease that causes damage to many organs and systems. Individuals with genetic predisposition develop DM when exposed to a variety of environmental factors. As a basis for the treatment, fasting blood sugar should be brought to ideal levels. Various mechanisms and inflammatory processes are important in the development of complications and in the pathogenesis of the disease. 9, 10 In recent years, it has been observed that the adipokines family is increasingly concerned by scientists in insulin resistance, metabolic syndrome, hyperlipidemia, DM and cardiovascular diseases. Fat tissue is an endocrine organ that produces adipokines. Gimble et al. 11 and Trayhurn et al. 12 found that the amount of fat tissue was related to insulin resistance, metabolic syndrome, hyperlipidemia, cardiovascular diseases and T2DM as well as adipokines have been reported to play an important role in the pathogenesis of these diseases. Goralski et al. demonstrated that presumably they were secreted from adipose tissue and that they were particularly effective in direct or indirect insulin sensitivity and sensitivity to various pathways. 13 Knowing adipokines and their functioning specifically for DM may help us prevent disease and diabetes related complications.
Chemerin is released from white fat tissue and thought to be responsible for adipogenesis. In addition, it has been found that it has roles in regulating inflammation and insulin sensitivity in fat tissue. In a study by Lago et al., it was emphasized that chemerin could be responsible for the development and chronic progression of some inflammatory diseases such as obesity and T2DM. 14 Ouwens et al. found that chemerin positively correlated with insulin resistance. 15 Chemerin can be used as a marker for insulin resistance in healthy individuals who are non-obese and non-metabolic disorders.
In a study conducted by Parolini et al. 16 and Takashi et al. 17 , positive correlations were found between serum levels of chemerin expression in fat tissue and serum chemerin concentration. In studies conducted by Du et al. 18 and Albanesive et al. 19 , positive correlation was found between serum chemerin levels and inflammatory cytokines, body mass index (BMI) and metabolic syndrome.
Dranse et al. 20 reported that chemerin induces nuclear factor-dependent B-dependent pathways through expression to regulate adipose tissue remodeling and inflammation. Furthermore, a study conducted by Mehanna et al. found higher fasting glucose, insulin and HOMA-IR levels in rs17173608 G allele carriers. 21 In studies conducted by Weigert et al. 22 and Tomalka et al. 23 , higher levels of chemerin were observed in many immuno-and inflammatory diseases (ulcerative colitis and Crohn's, multiple sclerosis, psoriasis, rheumatoid arthritis). This suggests that chemerin is associated with systemic inflammation.
Genetic polymorphism is usually a sequence variation due to the change of single base pair. The credibility of genetic research studies and developments in genotyping have increased the interest of the researchers in this area. These methods can specifically indicate the level of genetic diversity and variations. Genetic variations may be related to chronic disease duration, behavior and complication characteristics.
Several gene expressions and gene polymorphisms have been studied to explain various mechanisms of DM. 10, 15, 24 In a study conducted by Parolinive et al., rats with T2DM showed more chemerin expression in visceral fat than control rats. 16 As far as we know, our study is the first study that has investigated the association of chemerin rs17173608 gene polymorphism in T2DM.
Chemerin rs17173608 gene polymorphism was studied in different populations in previous studies. A significant association between the metabolic syndrome and the chemerin rs17173608 polymorphism has been shown in a study by Mehanna et al. 21 The G allele frequency was found to be higher in the metabolic syndrome group. However, body mass index and waist circumference were observed more frequently in the G allele. Another study (Hashemi et al.) showed that the G allele had a risk for metabolic syndrome. 8 In the present study, the TT genotype ratios were higher in the T2DM subjects than in healthy subjects. GG genotype were not observed in any subjects. G allele frequency in the T2DM group was lower than the control group. However, there was no statistically significant difference between the groups (P> 0.05).
CONCLUSİON
Chemerin rs17173608 gene polymorphism has been investigated in T2DM patients in Adıyaman province of Southeastern Anatolia Region of Turkey for the first time. There was not any association between the chemerin rs17173608 gene polymorphism and T2DM. However, there were some limitations of our study. These were, small number of patients and lack of follow-up of the healthy controls as some of the healthy controls may be at high risk and may develop T2DM during the subsequent years. Because, some of the healthy controls may be at a higher risk and may develop T2DM during the following years. Thus, the future prospective studies will illuminate this point. 
